IN the first place I wish to thank the Council of this Section for. the honour of inviting me to deliver this lecture. My knowledge of spas is merely of that casual nature obtained during occasional happy visits of all too short duration. Yet one's own experience shows that observations and detached criticism from outside sources are often helpful and stimulating. The desire for such was, I venture to presume, your motive in inviting me.
IN the first place I wish to thank the Council of this Section for. the honour of inviting me to deliver this lecture. My knowledge of spas is merely of that casual nature obtained during occasional happy visits of all too short duration. Yet one's own experience shows that observations and detached criticism from outside sources are often helpful and stimulating. The desire for such was, I venture to presume, your motive in inviting me. It has been my privilege to have been associated with certain researches, both academic and clinical, on respiration and circulation. In this work we have had a " background " consisting in the work of generations of skilled and patient labourers, who have laid the physiological foundations which enable one to interpret symptoms, and apply rational methods of treatment. These foundations also afford a basis for quantitative tests of functional capacity, which enable one to assess the value of any therapeutic procedure. Such must be the ideal in the use of any remedy. In respiratory disorders, estimations of changes in vital capacity and lung volume enable one to determine the extent of pulmonary lesions, and to measure the development of anatomical abnormalities limiting pulmonary ventilation. Investigation of the respiratory exchange enables one to determine the pulmonary ventilation necessary for a given oxygen intake, and so to infer the functional efficiency of the luDgs. Investigations of the arterial blood gases afford information even more valuable than that supplied by the blood-urea in nephritis, for they indicate not only the adequacy or otherwise of the respiratory function, but also the capacity of the blood itself as a conveyer of gases between lungs and tissues.
In these respects we are fortunate as compared with our colleagues who deal with cases amenable to spa treatment. For while we have at our disposal functional tests affording quantitative objective information regarding the efficacy of any given therapeutic procedure, and of the healing powers of Nature, the spa practitioner has to rely largely upon subjective evidences of improvement. Yet There are three theories on the nourishment of the cells of articular cartilage. The first is that of William Hunter, who described the circulus articuli vasculosus which lies near the articular edge and gives off delicate branches to the lateral parts of the articular cartilage. The second is that of Toynbee, who considered the cartilage to be nourished by plasma exuded from capillary loops in the cancellous spaces beneath the subarticular bone layer. The third is that of Strangeways, who ascribes great importance to the nutritive properties of the synovial fluid. He casts considerable doubts upon Toynbee's theory, for he found that the articular cartilage rests on a thin, almost continuous layer of bone, and is calcified in its deeper layers. He considers it very doubtful that nourishment could reach the cartilage cells through these avascular layers. On the other hand, the perichondrium and cartilage cells nearest the articular surface appear histologically to be the more active. Hence they probably receive their nourishment mainly, if not entirely, from the synovial fluid. This was confirmed by his observations upon loose cartilaginous bodies in joints. In these there was no possibility of vascular supply, yet their cells not only maintained vitality, but showed active proliferative changes. The chemical studies of Pemberton and his associates indicate the suitability of the synovial fluid as a nutrient, for in its diffusible constituents and its pH, at any rate, it closely resembles the blood-plasma.
Timbrell Fisher, using delicate injection methods, found that the deeper cartilage layers could receive nourishment from the subarticular vascular supply, thus supporting Toynbee's theory. He considers that there is an element of truth in all three theories, but appears to stress the nutritive functions of the circulus articuli vasculosus. He was led to this by his observations upon the repair of experimentally produced lesions of the articular cartilage. Lesions in the lateral aspects close to the circulus heal rapidly, whereas those in the central portions heal little, if at all. He found further indication of the importance of the vascular supply of joints in their ability to absorb foreign substances injected into the joint cavity. This absorption was more rapid when the limb was subjected to passive movement.
Pemberton and his associates have done much to increase our knowledge of the chemistry and the functions of the synovial fluid. They obtained fluid from sufferers from joint effusions and found carbon dioxide, sugar, lactic acid, uric acid, non-protein nitrogen, sodium chloride and calcium present in concentrations close to those of the same constituents in normal blood-plasma. Increases in blood-sugar following glucose ingestion were immediately associated with corresponding increases in glucose concentration in the synovial fluid. Hence, it may be inferred that alterations in concentration of the diffusible constituents of the blood-plasma are almost immediately followed by corresponding changes in the composition of the synovial fluid. Total solids and total protein were less, however, than in the bloodplasma. Mucin seems to be the principal protein and imparts to the synovial fluid its high viscosity. As regards pH the synovial fluid closely resembles normal plasma, but attempts to vary the pH of the latter were not associated with any appreciable changes in the former. The published data are not sufficient to enable us to gauge the success of these attempts. In septic joints the fluid was found to be considerably more acid, i.e., to have a lower pH than the blood-plasma. This Unity for the promotion of scientific medicine means far more than attendance at meetings, listening to, and occasionally reading, a paper. Dr. Hyde fully realized the wastefulness and futility of competitive individualistic effort. Had he been with us to-day he would surely have realized that combined effort is even more necessary now than in 1896. For with the increasing complexity of the problems and the diversity of methods required for their solution, no individual can hope to unravel more than a few threads of the tangle. Mackenzie's example in establishing an Institute for Clinical Research at St. Andrews might well be emulated by leading physicians in the various spas. It is an association of general practitioners in a small town, employing a biochemist, a pathologist, a radiologist and one or two secretaries, making careful clinical records of patients, even those with apparently trivial complaints, seeking and obtaining the willing help and co-operation of the departments of anatomy and physiology in the local medical school, meeting at least once a week for discussion, maintaining an intelligence service to keep in touch with published literature, and meeting once a month with clinical research workers from Edinburgh, Glasgow and Dundee, for discussion of. subjects of mutual interest. In addition to these activities a scheme of post-graduate education has been successfully carried on. These are not ideals but accomplished facts, and in spite of the death of its founder the Institute continues its activities with undiminished vigour. Admittedly the scheme would have been impossible had it not been for the organizing genius of Mackenzie, his ability to obtain the necessary capital, and the assistance of the Medical Research Council; but on the other hand Mackenzie had to start ab initio, whereas in most health resorts many of the necessary facilities are already in existence. What is mainly necessary is vision to see the problems clearly, determination to attack them vigorously and a self-sacrificing spirit of team work.
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